The 26S proteasome in Schistosoma mansoni: bioinformatics analysis, developmental expression, and RNA interference (RNAi) studies.
The 26S proteasome is a proteolytic complex responsible for the degradation of the vast majority of eukaryotic proteins. Regulated proteolysis by the proteasome is thought to influence cell cycle progression, transcriptional control, and other critical cellular processes. Here, we used a bioinformatics approach to identify the proteasomal constituents of the parasitic trematode Schistosoma mansoni. A detailed search of the S. mansoni genome database identified a total of 31 putative proteasomal subunits, including 17 subunits of the regulatory (19S) complex and 14 predicted catalytic (20S) subunits. A quantitative real-time RT-PCR analysis of subunit expression levels revealed that the S. mansoni proteasome components are differentially expressed among cercaria, schistosomula, and adult worms. In particular, the data suggest that the proteasome may be downregulated during the early stages of schistosomula development and is subsequently upregulated as the parasite matures to the adult stage. To test for biological relevance, we developed a transfection-based RNA interference method to knockdown the expression of the proteasome subunit, SmRPN11/POH1. Transfection of in vitro transformed S. mansoni schistosomula with specific short-interfering RNAs (siRNAs) diminished SmRPN11/POH1 expression nearly 80%, as determined by quantitative RT-PCR analysis, and also decreased parasite viability 78%, whereas no significant effect could be seen after treatment with the same amount of an irrelevant siRNA. These results indicate that the subunit SmRPN11/POH1 is an essential gene in schistosomes and further suggest an important role for the proteasome in parasite development and survival.